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Quantitative  histologic,  immunoeytocbemical ,  autoradiographic 
end  serologic  studies  on  germfree  and  conventional  animals  subjected 
to  various  stresses  were  perfoznned  to  assay  and  separate  function 
and  reaction  of  Immunol ogically  competent  cell  elements  and  phago¬ 
cytic  elements  of  the  reticuioendotbeilal  system.  Lymph  nodes  and 
spleen  of  germfree  animals  exhibit  a  normal  complement  of  macrophag¬ 
es,  but  reduced  number  of  plasma  cells  and  precursors.  In  both  the 
germfree  and  conventional  animal,  the  lymph  nodes  draining  the  in¬ 
testine  are  more  active  than  peripheral  nodes.  However,  the  phago¬ 
cytic  and  i'munologically  competent  cell  systems  are  underdeveloped 
in  the  wall  .f  tue  germfree  intestine.  Local  administration  of 
bacterial  ancif;-.:,  elicits  equal  serologic  and  structural  response 
of  the  immunologically  competent  cell  in  germgree  and  conventional 
animals.  The  known  plasma  cell  reaction  and  rise  in  serum  gamma 
globulin  f'llowlng  eublethal  radiation  is  of  equal  magnitude  in  germ¬ 
free  and  conveLtional  animals,  also  indicating  a  normal  responsive¬ 
ness  of  the  underdeveloped  immunologically  competent  cell  system. 

It  also  suggests  that  this  response  does  not  result  from  bacterial 
action  but  cell  breakdown  on  either  a  metabolic  or  autoimmune  basis. 
Thus,  the  small  number  and  virginal  state  of  immunologically  com¬ 
petent  cells  in  the  germfree  animal  does  not  interfere  with  normal 
reaction  to  stress. 


NOTE;  Copies  of  this  report  are  filed  with  the  Armed  Services 
Technical  Information  Agency,  Arlington  Hall  Station, 
Arlington  12,  Virginia,  and  may  be  obtained  from  that 
agency  by  qualified  investigators  working  under  government 
contract. 
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L.  pyBP033; 

rhifl  study  vas  dsaignsd  to  dssorlbs  ths  miorosooplc,  histo- 
ohomloal  and  laununooytoohaDloal  structure  of  the  retiouoendothelisl 
system  of  normal  germfree,  monoeontaalaated  (with  Bsoheriehia  ooll) 
and  conventional  mice,  with  particular  emphasis  on  the  alterations 
In  morpholocy  and  function  resulting  from  various  expsrloenval 
stresses  such  as  vl:ole  body  Irradiation,  antigenic  challenge ,  endo¬ 
toxin  shook,  wound  healing  and  liver  Injury, 


^2- 


II.  OOMPLBTBD  STODIBSt 

A.  RBTIOULOBNOOTBJSLZAL  SYSTK-:  OF  (m&r'3£SSBl)  GSKIFREB  aiOK. 

Light  liloroaoony;  Seventy  alx  »lo»  of  two  otrolBS  woro 
studied  to  establish  the  appearance  of  the  spleens  and  lymph  nodes 
draining  the  gastrointestinal  tract  versus  nodes  draining  other 
parts  of  the  body.  The  relative  distribution  of  the  various  oells 
was  quantitated  by  oonventional  miorosoopy.  In  gsrmfree  mios  the 
Isrmpb  nodes  draining  the  gastrointestinal  tract  reveal sd  a  distri¬ 
bution  of  macrophages  similar  to  oonventional  animals »  presumably 
the  result  of  irritation  by  material  not  derived  from  viable  bac¬ 
teria.  In  contrast,  plasma  cells  and  preoursors  are  much  sparser 
in  germfree  lymph  nodes.  In  nodes  not  draining  the  gastrointesti-' . 
nal  tract,  conventional  animals  showed  fewer  plasma  oells  and  gem- 
free  nodes  virtually  none.  Lyfiq)h  nodee  and  spleens  of  the  genfroe 
mice  contained  more  lymphatio  tissue  but  fewer  reaotion  centers 
than  those  of  the  conventional  amiamiav  This  specific  -/ariation 
of  activity  of  mesenchymal  elements  differentially  affeoting  the 
phagooyt.^c  and  immucologically  competent  cells  in  germfree  animale 
serves 'as  a  baseline  to  study  responoes  to  injury. 

2.  lamunortytoohemistry:  The  distribution  of  gamma  globulin 
in  the  gast ^'ointsstinal  tract  lymph  nodes,  the  systemic  lyn^h  nodes 
and  spleen  ^;as  studied  in  random  germfree  and  conventional  mice  by 
routine  imuunocytoohemicsl  teohniques,  and  was  eorrelated  with  quan¬ 
titative  morphology  under  the  light  mioroseope.  Plasma  oells  show¬ 
ing  specific  fluorescence  ^en  stained  with  rabbit  anti-mouse  gamma 
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globulin  woro  nuaorout  in  tho  gnttrolntoBtinnl  tnot  Ijraph  aodot 
of  oonyontlonnl  mio«  but  virtually  abaint  in  th«  gormfroa.  Sueh 
ganna  globulin  containing  oolla  wort  not  found  in  tlio  ■plaoaa  of 
•ithor  eonvontional  or  gomfroo  nioo.  Xn  lymph  nodos  anatonioally 
unrolatod  to  tho  gaBtrointoatinal  traot,  thoro  iroro  raro  plaama* 
oytoid  oolli  BhoHing  fluorosoanoa  in  tho  oonvontional  but  virtually 
none  in  tho  goxmfroo.  Although  tho  numbor  of  plaoaa  oolla  vao  al- 
Kayo  markodly  lowor  in  tho  gomfroo  nioo,  tho  numbor  of  plaana  oolla 
vith  Ruasol  bodioo  vao  groator.  Tho  oeareity  of  dononatmblo  gam¬ 
ma  globulin  in  Itmlymphatio  tiaouo  of  gorafroo  nioo  aeoonpanioa  tho 
known  hypo-gamma  globulinomia  whleh  thoao  animala  doaonatrato, . 
proaumably  duo  to  look  of  antigoaie  otimulation  by  tho  baetorial 
aioroflora,  Tho  abaonoo  of  viable  baotoria  dooa  not  affoot  tho 
phagoeytio  function  of  lymphatic  tiaouo. 

3.  Autoradioaranhyt  Sixty  aix  unotroaood  gomfroo  and  oon* 
vontional  Swioa  Uobator  mieo  woro  given  to  aioroeurioa  of  tritiatod 
thynidino  intmporitonoally,  Animala  woro  aaorifiood  1,  10,  24 
and  49  houra  after  injootiona,  and  Ijmph  nodoa  and  aploono  woro 
atudiod.  Hoot  oolla  labollod  with  tritlwworo  either  hoaatopoiotio 
or  proouraor  oolla  of  tho  plaona  ooll  aorioa,  Labollod  honatopoi- 
otio  oolla,  when  proaont,  woro  located  oxoluaivoly  in  medullary 
oorda  of  lymph  nodoa  and  in  the  rod  pulp  of  tho  aploon,  while 
labollod  insimooytoa  woro  found  in  tho  lymph  node  eortox  and  in 
aplonio  follielea:  in  tho  lymph  nodoa  thay  were,  in  addition,  noted 
at  the  oortioomodullary  ^unotlon  and  in  tho  eontiguoua  portiono  of 
tho  modttllary  oorda.  In  ounvontiona?,  mice  labelled  immunooytea 
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were  more  numerous  In  the  lymph  nodes  draining  the  gastrointesti¬ 
nal  tract  and  less  frequent  In  nodes  draining  the  extremities, 
Oermfree  lymph  nodes*  irrespeotive  of  drainage  area,  showed  few 
suoh  labelled  cells.  The  oells  which  were  found  to  hare  Inoorpo- 
rated  the  label,  one  hour  following  Injections  of  trltlated  thy- 
mldine  can  be  considered  to  Identify  the  most  aetlvely  proliferat¬ 
ing  cell  population.  These  oells  were  Identical  In  Inoldenoe,  loca¬ 
tion  end  type  with  the  Immunooytes  observed  by  routine  mlorosoopy 
and  lamunooytochemistry.  Thus,  short  term  autoradiography  gives 
a  precise  indication  of  the  Immunologie  activity  of  lymphatic  tis¬ 
sue. 


4,  Summawi  The  number,  distribution,  histologic  and  hlsto- 
ehemioal  charaoteristlos  of  macrophages  in  lymph  nodes  and  spleens 
of  germfree  and  conventional  mice  did  not  differ;  In  lymph  nodes 
the  maorophages  ware  found  to  be  related  only  to  the  area  of  drain¬ 
age,  being  more  prominent  In  nodes  related  to  the  oropharynx  and 
intestine  than  in  those  related  to  the  extremities. 

Reaction  centers  and  Immunol ogically  competent  cells,  however, 
whether  defined  as  Ilarsohalko  plasma  cells  on  conventional  micro¬ 
scopy  or  as  gamma  globulin-containing  cells  by  Immunocytoohemistty, 
were  rare  in  germfree  lymph  nodes  and  spleens  and  abundant  In  com¬ 
parable  tissues  of  conventional  mice. 

This  indicates  that  the  presence  of  a  microbial  flora  affects 
the  immunologic  but  not  the  phagocytic  function  of  lymph  nodes  and 
spleens. 
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B.  6A.<^IR0INTSST1NAL  IMOT  OP  UMSTHB3SBD  QBffilFSBg.,MIgS. 

1 ,  This  study  was  p«rf ormsd  In  collabormtton  with  the 
Department  of  Experimental  Pathology,  '/alter  Heed  Army  Institute 
of  Hesearoh,  Ualter  Heed  Army  Medical  Center,  Washington,  D.  C, 

2,  Sixty  six  germfree  and  conventional  Swiss  Webster  mice 
were  given  40  mioroouries  of  trltiated  thymidine  intraperitoneally 
and  were  sacrificed  1,10,34  and  43  hours  after  injection.  The  termi* 
nal  ileum  was  studied  histologically  and  radioautographlcally, 

3,  The  study  revealed  that  the  intestine  of  the  oonventlonal 
animal  possessa  a  bulkier  and  more  cellular  lamina  propria  than  the 
germfree  and  that  the  mitotic  rate  in  the  intestinal  orypts  of  oon» 
ventional  mice  is  significantly  greater  than  in  germfree,  indicat¬ 
ing  that  the  intestinal  flora,  even  in  the  unstressed  animal  accele¬ 
rates  mucosal  cell  replacement.  The  intestinal  flora  also  affects 
the  kinetics  of  mucosal  cell  migration  and  replaoement.  Autoradio¬ 
graphic  studies  showed  that  the  tunover  of  ileal  epithelium  of  the 
germfree  mouse  is  approximately  half  of  the  conventional  animal. 

With  regard  to  the  lamina  propria,  the  oonventional  state  appears 

to  be  one  of  "physiologic  inflammation".  In  germfree  mioe  the 
lamina  propria  contains  virtually  no  reticuloendothelial  cells  and 
the  lymphatic  tissue  is  devoid  of  plasma  cells  and  their  precursors. 
The  lymphatic  tissue  of  the  germfree  intestine  also  contained  very 
few  labelled  cells  indicating  the  virtual  absence  of  immunologio 
phenomena. 


1.  Introduction;  This  study  was  dssigntd  to  assay  tbs  rs«  < 
sponss  of  a  previously  inexperienced  lynphatio  system,  as  in  germ* 
free  animals,  tc  bacterial  antigens.  This  was  done  by  determining 
(U  the  distribution  and  fate  of  injected  bacteria,  (2)  the  appear- 
ance  and  distribution  of  imaunooytss  (3)  the  appearance  of  reaction 
centers  and  (4)  the  development  of  biroulating  antibody, 

2,  iiethods;  Seventy  seven  germfree  and  90  conventional  IID2 
tb'oe  w  .a  saorificed  2,  6,  12,  and  24  hours,  and  2,  4,  7,  and  14 
days  e-fter  the  injection  Of  0.C5  co.  of  2.  coll  OB  antigen  into  the 
left  paw.  One  hour  before  sacrifice,  the  animals  in  the  24  hour 
and  the  4,  7.  and  14  day  group  received  an  intravenous  injection  of 
40  00  of  tritiated  thymidine.  Serum  was  collected  for  antibody 
titer  determination.  Bilateral  axillary  and  brachial  lymph  nodes 
and  spleens  were  removed.  Alternating  pairs  of  left  and  right  axil¬ 
lary  or  brachial  nodes  and  half  the  spleen  were  studied  immunooyto- 
oheoically  for  antigen  and  gamma  globulin.  The  remainder  of  the 
spleen,  and  the  other  pair  of  axi!  ary  or  brachial  lymph  nodes  were 
stained  with  hematoxylin-eoein,  giemsa,  periodic  aoid-Sehiff  and 
mothyl  green  pyronine;  radioautographs  were  also  prepared. 

Resales;  All  nodes  on  the  injected  side  enlarged  after  6 
hours  and  doubled  their  weight  by  4  days.  Particulate  antigen  ap¬ 
peared  in  sinus  macrophages  of  all  nodes  on  the  injeoted  side  after 
2  hours  but  appeared  to  disintegrate  more  rapidly  in  conventional 
macrophages.  Plasma  cell  precursors  and  cells  labelled  with 
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tritlat«d  thymldlna  appeared  la  the  same  areas  and  la  sdallar  num> 
bere  In  both  germfree  and  oonventional  nodes,  reaching  their  peak 
at  7  days.  Reaction  center,  mature  plasma  cells  and  gamma  globulin 
containing  cells  increased  after  4  days  and  also  reached  a  maximum 
at  7  days  In  both  groups.  Olrculatlng  antibody  was  present  In  all 
mice  with  higher  titers  In  the  conventionale. 

4.  Summary;  Germfree  and  conventional  lymph  nodes  take  up 
bacterial  antigen  rapidly  with  a  similar  sequence  of  morphologic 
and  serologic  events,  with  the  possible  exception  of  slower  dlsln* 
tegratlon  of  antigen  In  germfres  macrophages.  Under  the  conditions 
of  this  experiment,  the  underdeveloped  Immunologic  system  of  the 
germfree  animal  responds  to  challenge  like  the  Immunol ogloally  ex* 
perlenced  conventional, 

lilt.  IP  mufm 

A.  RESPOHSB  OF  LYilPHATIC  SYSTB.!  TO  'IHOLB  BODY  IRRASIATIOU. 

Plasma  cell  proliferation  In  lymphatic  tissue  and  serum  gamma 
globulin  elevation  following  whole  body  Irradiation  of  conventional 
animals  is  considered  an  antibody  response  to  Invading  microorgan* 
Ism,  To  test  this  hypothesis,  120  germfree  and  conventional  mice 
received  550  roentgens  whole  body  x>radlatlon  and  were  sacrificed 
at  Intervals.  Blood  was  taken  for  electrophoresis t  lymph  nodes  and 
spleens  were  welched  and  studied  by  Immunocytoohemlstry,  autoradio¬ 
graphy  and  quantitative  blatology. 
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Slsuppeamnee  of  lymphoeytos  in  all  lynph  nodaa  and  splaana 
ooourrod  two  days  aftar  Irradiation;  near  nexnnl  numbers  of  lymph¬ 
ocytes  were  present  at  15  days.  Weight  loss  of  lymph  nodes  and 
spleens  two  days  after  irradiation  with  return  toward  normal  at  15 
days  corresponded  to  disappearanoo  and  reappearance  of  lymphocytes. 
Plasma  cells  and  gamma  globulin  containing  cells  proliferated  in 
germfree  and  conventional  mioe,  and  at  10  days  such  oells  were  the 
major  constituents  of  the  medullary  cords. 

The  presenoe  of  living  bacteria,  therefore,  does  not  explain 
the  morphologic  response  of  the  lymphatic  system  following  radia¬ 
tion,  as  assxunod  until  now;  rather,  an  effect  of  cell  breakdown 
products,  possibly  from  lymphocytes,  upon  Immunologioally  competent 
oells  is  postulated.  Further  investigation,  including  cell  deriva¬ 
tion  studies,  may  show  these  phenomena  to  be  either  autoimmune  or 
metabolic  reactions,  of  whioh  the  initially  underdcvel( ped  lyaphd- 
tic  system  of  the  germfree  animal  is  equally  capable.  As  in  pre¬ 
vious  studies  at  this  dose,  mortality  was  confined  to  conventional 
mice;  all  germfree  animals  survived.  The  lymphatic  response,  as 
determined  in  this  study,  does  not  explain  the  radioresistance  of 
the  germfree  animals.  The  definition  of  the  precise  role  of  the 
immunologic  phenomana  in  the  response  to  irradiation  are  under  study. 

B.  RESfOMSE  OP  LY.lPHATlC  SYSTSii  TO  LIV-S  JtHJUBI. 

Increase  in  the  site  of  the  lymphoid  system  and  serum  gamma 
globulin  elevation  are  common  findings  in  ehroaio  liver  disease  in 
man  and  experimental  animale.  The  etiology  of  the  gamma  globulin 
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alevation  aod  eonconiltaat  pulp  call  hyperplasia  la  spleea  aad 
lymph  nodes  in  natural  or  experimental  liver  disease  is  not  olear; 
it  may  (i)  represent  antibody  against  liver  and  thus  Implioate  auto¬ 
immune  mechanisms  in  the  ohrocieity  oS  liver  disease;  (2)  represent 
an  anamnostio  response  to  normally  oocurrlng  miorobial  antigens 
with  liver  injury  providing  an  adJuvant-like  effect;  (3)  reflect  a 
change  in  the  bacterial  flora  secondary  to  liver  disease  with  pre¬ 
dominance  of  more  antigenic  organisms  or  (4)  represent  a  deoreased 
catabolism  or  a  non-specific  Increase  in  synthesis  of  gamma  globulin. 

Since  such  an  experiment  had  never  been  performed  in  isolator 
maintained  animals,  and  in  order  to  determine  the  morality  and  the 
most  appropriate  times  for  e.icrifioe«  a  group  of  63  germfree  and 
conventional  lOR  strain  mice  were  given  0.03  ml  carbon  tetrachloride 
suboutaneously,  tvioe  weekly,  beginning  at  age  of  l0-t2  weeks,  Mioe 
were  sacrificed  2,  3,  4,  3,  12  and  14  weeks  later  and  liver  spleen 
and  lymph  nodes  were  weighed  and  prepared  for  routine  aioroscopy, 
histoohemistry  and  iwaunooytoohemistry, 

A  striking  mortality  of  approximately  50^  was  seen  during  the 
first  month,  in  germfree  and  in  isolator  maintained  conventional 
mice.  Cirrhosis  was  seen  in  germfree  malee  and  females  and  in 
conventional  males  after  12  weeks  of  carbon  tetrachloride  adminis¬ 
tration,  Oonveutional  fniale  mioe  did  not  show  cirrhosis  at  14 
weeks.  The  hepatic  lymph  nodes  of  germfree  and  isolator  reared  con¬ 
ventional  mice  showed  a  moderate  plasmaoytosis  beginning  at  3  weeks. 
Serum  gamma  globulin  did  not  change  significantly  in  conventional 
miodi  however,  thei*#  was  a  alight  rise  in  the  germfree  beginning  a 
weeks  after  carbon  tetraohloride. 
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In  a  slmilmr  axparlment  on  eonvaBtioiial  slot  k«pt  In  open 
animal  rooms  (at  the  ;iouBt  Sinai  Hospital)  thsrt  was  a  dsfinite 
cirrhosis  at  S  wseks  and  a  marked  plasmaoytosis  of  ths  lymph  nodes 
and  significant  elevation  uf  ssrua  gamma  globulin  beginning  at  4 
weeks. 

Since  the  conventional  nice  maintained  in  isolators  shoved  nc 
elevation  in  *<erum  gamma  globulin  while  mice  maintained  in  open 
animal  rooms  do  show  a  rise,  further  groups  of  open  and  isolator 
maintained  conventional  rice  are  being  studied.  She  slight  rise 
in  gamma  globulin  shown  by  germfree  mice  suggests  that  baoterie  do 
not  play  a  significant  role,  however,  larger  number  of  animals, 
sacrificed  1 ,  2  and  3  months  after  injection  must  be  studied  to  ex¬ 
tend  and  confirm  these  preliminary  results. 

XV.  _  3IUPIE3  IS  PHSPABITIOH 

A.  THB  IhMUNOLOOY  OF  fOOMD  KBALIHO. 

The  rate  of  wound  healing  and  the  tensile  strength  of  wounds 
is  markedly  reduced  in  germfree  animals,  the  cause  of  this  heal- 
hg  deficit  is  not  clear.  It  may  be  due  to  the  absenoe  of  irritat¬ 
ing  and  stimulating  microorganisms  or  it  may  be  due  to  a  basic 
metabolio  difference  in  the  response  of  the  lymphoid  system  to  in¬ 
jury. 

A  small  number  of  germfree  mice  have  recently  been  found  with 
self-inflicted  chronic  peri-auricular  wounds.  Extensive  bacterio- 
logic  and  histologic  examination  revealed  no  evidence  of  bacterial 
contamination.  Lymph  nodes  draining  the  site  of  injury  were  lar¬ 
ger  than  their  opposite  counterpart  in  the  same  anatomi'f  location. 
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•Bd  eoiitalD«d  many  vary  aotiva  raaotion  eeatara  and  tliBatt  of 
plasma  cello.  The  axillary  and  popliteal  lymph  nedeo  of  theaa 
aaltoalo  showed  more  plasma  eells  than  usual  In  gsrmfree  animals 
but  their  number  did  not  approach  that  of  the  oervloal  nodes 
which  came  from  the  drainage  area  of  the  lesions.  The  spleens 
and  mesentsrlo  nodes  were  not  remarkable  and  showed  the  usual 
structure  of  germfree  lymphatlo  tissue. 

To  ascertain  the  role  of  thwlys^hatlo  tissue  In  the  local  re¬ 
sponse  to  Injury,  this  study  will  utilise  standard  Inolslons.  ep** 
plication  of  neorotlsing  ohemloals  suoh  as  oroton  oil  and  subou*' 
taneous  deposition  of  Irritants  suoh  as  turpentine.  The  lesions 
will  be  placed  la  the  drainage  «rea  of  the  axillary  lymph  nodes 
which  will  be  studied  hlstologloally,  hlstoehenloally  and  Inmuno- 
'^ytoehemlahk^.  Comparison  of  germfree  and  oonventlonal  animals 
will  further  define  the  role  of  the  bacterial  flora  and  In  the 
louaunologle  phenomena  which  are  Involved. 

B.  assfoass  or  LTiieimio  srsTS^i  to.  AOBsaoooKiOAL  stmiDS. 

Adrenocortloal  horeonss  lafluenos  the  entire  spectrum  of 
responses  to  Injury,  Beslstanoo  to  microorganisms  Is  often  de¬ 
creased  and  intereurrent  Infeotions  oomplloate  experiments  which 
try  to  define  broader  aspects  of  cortloold  effect. 

Studies  of  lyngihatlc  tissue  In  steroid-treated  conventional 
animals  are  often  difficult  to  evaluate  because  hormone  effect  as 
such  can  not  bb  distinguished  from  oolncldlng  response  to  microbial 
invasion,  Germfree  animals  exclude  this  variable  and  permit  more 
precise  observations  of  cellular  and  functional  morphology. 
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Groups  of  garmfrse  and  oonvsntlonal  mice  will  reetive  graded 
doses  of  cortisone  and  matched  groups  will  be  injected  with  saline. 
The  animalo  will  be  studied  histologically,  bioohsmioally,  and  im* 
aunologically  and,  in  addition,  body  weight  and  survival  tines  will 
also  ba  recorded.  It  is  expected  that  gemfree  mice  will  lose  less 
weight,  survive  longer,  and  show  fewer  ohangas  in  all  paraneters 
studied. 

AMBii.,aaitiimi  m 

The  unstimulated  lymphatic  tiasua  of  gemfree  animals  server 
as  a  pure  and  well  eontrolled  subject  for  study  of  aging  prooessts, 
particularly  as  related  to  the  phenomenon  of  imounologioal  tolerance, 
ecd  for  studies  of  the  response  to  external  stressea  such  as  endo* 
^si:;in  and  tissue  transplantation.  Such  studies,  as  described  in 
provious  reports,  are  currently  under  consideration. 

One  additional  study,  currently  in  the  planning  stage,  list  the 
evaluation  of  the  role  of  the  microbial  flora  and  endotoxin  in  the 
etiology  of  cirrhosis.  Fine  and  Ruteaberg  and  recently  Broitman 
(Fed.Proo.  22:511,  1969)  have  suggested  that  either  pathogeaio  nioro- 
organisms  or  oral  endotoxin  are  essential,  together  with  dietary 
deficiency  in  the  etiology  of  cirrhosis.  Thus  gemfree  and  oonvea* 
tional  rats  will  be  given  either  endotoxin  0*  carbon  tetrachloride 
or  both  in  an  attempt  to  evaluate  the  role  of  the  bepatotoxia,  the 
aiorobial  flora  and  endotoxin  la  the  etiology  of  chronic  liver  disease. 
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VI  SUIIilARY 

To  date  these  studies  with  germfree  animals  have  provided 
Information  of  major  importance  to  military  mediolne,  particularly 
in  the  broad  area  of  reaction  to  itrees.  Thus  it  has  been  found 
that,  the  lymphatic  tissue  of  animals  reared  in  the  total  absence 
of  a  microbial  flora  is  deficient  in  immunologieally  competent 
cells  and  in  humoral  factors  such  as  antibody  and  gamma  globulin 
which  are  related  to  the  defense  meohanism.  However,  when  ade* 
quately  stimulated  these  animals,  in  spite  of  their  prior  inex* 
perienee,  show  morphologic  and  humoral  responses  which  are  quali¬ 
tatively  indistinguishable  from  those  of  experienced  conventional 
animals. 

This  uptake  of  bacterial  antigen  and  the  antibody  response 
to  such  antigen  is  essentially  the  same  in  germfree  and  oonven- 
tional  animals.  The  response  of  the  lymphatic  system  to  toxic 
liver  injury  appears  to  be  similar  in  germfree  and  oonventinnal 
animals.  The  local  response  to  trauma  although  quantitatively 
different  is  qualitatively  the  same  in  germfree  and  conventional 
animals  and,  finally,  the  response  of  the  lymphatic  tissue  to 
irradiation  is  identical  in  germfree  and  conventional  animals. 

These  studies  suggest  therefore,  that  the  role  which  lym¬ 
phatic  tissue  plays  in  the  reaction  to  various  forms  of  stress 
and  trauma  is  relatively  independent  of  prior  experience  with  the 
normal  microbial  flora. 
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